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ANALYSES OF THE HEAVY MINERAL FRACTIONS OF 

DRAINAGE SEDIMENTS, RICHFIELD 1° X 2° QUADRANGLE, UTAH

by 

J. M. Motooka, J. B. McHugh, and W. M. Miller

INTRODUCTION

A regional geochemical survey was conducted in the Richfield 1° x 2° 

quadrangle during the summer, 1978. Samples collected included the 

heavy-mineral fraction and the less than 180 microns fraction of drainage 

sediments, rocks, and waters. This report is limited to the results of 

the analyses of the heavy-mineral fraction of the drainage sediments. 

The heavy-mineral fraction was magnetically separated into a nonmagnetic 

and a magnetic fraction. Data for the nonmagnetic fraction are in 

table 1, and the data for the magnetic fraction are in table 2. The 

analytical data were entered into and stored in the U.S. Geological 

Survey computer storage system (RASS) (Van Trump and Miesch, 1977).

COLLECTION OF SAMPLES

Samples of drainage sediment were collected from streams which ranged 

from 1.67 to 3.3 kilometers (1-2 miles) in length. Composite samples were

taken by collecting four or five samples across and along the active

2 2 
channel. Sample density was one sample/8 km (1 sample/3 mi ). The

geochemical sampling was carried out by W. R. Miller, J. B. McHugh,

G. K. Lee, J. F. Guadagnoli, L. DiGuardia, J. P. Tucker, and R. E. Tucker.



PREPARATION OF SAMPLES

The drainage sediments were first panned to reduce the bulk.. Most of 

the drainages were dry so the samples were panned at the field laboratory. 

About 50 percent of the pan concentrate samples were analyzed in the 

mobile field laboratory and about 50 percent were prepared and analyzed 

at the U.S. Geological laboratory in Golden, Colorado. The preparation 

and analyses was carried out by J. M. Motooka, J. B. McHugh, J. D. Tucker, 

R. E. Tucker, and J. F. Guadagnoli.

Each sample was dried and sieved to minus-18-mesh (1.00 mm) and 

magnetite was removed with a hand magnet. The concentrate was then 

separated at a specific gravity of 2.86 with bromoform into a light 

fraction and a heavy fraction. The light fraction was discarded. The 

heavy-mineral fraction was separated electromagnetically by the Frantz  

isodynamic separator with forward and side angle settings of 15 degrees 

and an ampere setting of 0.2. The magnetic fraction at 0.2 amperes was 

discarded and nonmagnetic fraction further separated electromagnetically 

at a setting of 0.6 amperes. The latter two fractions were analyzed.

]_/ Use of brand names in this report is for descriptive purposes only and 

does not constitute endorsement by the U.S. Geological Survey.



ANALYTICAL PROCEDURES

Each sample was analyzed semiquantitatively for 30 elements by a 6-step, 

D. C. arc, optical emission spectrographic method (Grimes and Marranzino, 1968), 

Gold is the only element sought but not detected in any of the samples and does 

not appear in the tables. All values are reported as six steps per order of 

magnitude (1, 0.7, 0.5, 0.3, 0.15, or multipies of 10 of these numbers) and are 

approximate geometric midpoints of the concentration ranges. The precision is 

shown to be within one adjoining reporting interval on each side of the reported 

value 83 percent of the time and within two adjoining intervals on each side of 

the reported value 96 percent of the time (Motooka and Grimes, 1976).

The emission spectrographic method used has been described by Grimes and 

Marranzino (1968); because of the enhancement of iron, titanium, and zirconium 

in heavy-mineral concentrates, however, a modification was necessary. The 

sample was mixed with equal amounts of spectrographically pure quartz to reduce 

spectral interferences. Consequently, the lower limits of determination are 

double those of the normal procedure, except for Ag, As, Bi, Mo, Sb, Sn, W, and 

Th. When traces of these elements were observed but were below the detection 

limit, the reported value was extrapolated down to the next reporting interval.

EXPLANATION OF TABLES

Iron, magnesium, calcium, and titanium values are reported in percent; all 

other elements are in parts per million. The letter preceding chemical symbols 

indicates the method of analysis: S, 6-step semiquantitative spectrographic 

method. Other symbols shown on table are as follows: N, not detected; <, 

amount detected is below the lowest limit of determination, which is figure 

shown; and >, amount detected is above the highest limit of determination, 

which is the figure shown.
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